Site-specific phosphorylation of the human immunodeficiency virus type-1 Rev protein accelerates formation of an efficient RNA-binding conformation.
Phosphorylation is important in the regulation of many cellular processes, yet the precise role of protein phosphorylation for many RNA-binding protein substrates remains obscure. In this report, we demonstrate that phosphorylation of a recombinant human immunodeficiency virus type-1 Rev protein promotes rapid formation of an efficient RNA-binding state. The apparent dissociation constant for ligand binding is enhanced 7-fold for the protein following phosphorylation; however, phosphate addition leads to a 1. 6-fold decrease in RNA ligand-protein complex stability. RNA ligand binding stimulates slow formation of an equally competent binding state for the unphosphorylated protein, indicating that the addition of phosphate or ligand binding promotes a similar conformational change in Rev. Phosphorylation directly alters the conformation of Rev, as revealed by modification experiments that monitor the solvent accessibility of cysteines in the protein. These biochemical properties are attributed to the addition of phosphate at one of two serine residues (Ser-54 or Ser-56) that lie within the multimerization domain adjacent to the RNA-binding helix. Glutaraldehyde-mediated cross-linking experiments revealed that phosphorylation of Rev does not affect Rev multimerization activity. The Rev protein from the less pathogenic HIV-2 isolate lacks this phosphorylation site in the amino acid sequence; thus, the described biochemical properties of the phosphorylated protein may contribute to Rev activity and possibly to HIV-1 virulence during natural infection.